Isolation and properties of a cyclic guanosine-monophosphate sensitive intracellular ribonuclease from Bacillus subtilis.
A ribonuclease was isolated and completely purified from sporulating cells of Bacillus subtilis. This RNase has a M.W. of about 150,000 daltons. It hydrolyzes single stranded RNA and single stranded synthetic polynucleotides yielding nucleoside 5'-monophosphates. The enzyme is an exonuclease which degrades polynucleotides from the 3'-end in the direction of the 5'-terminal. The RNase activity is strikingly inhibited by cGMP and to a lesser extent by cAMP. This inhibition (Ki = 0.1 mM) is of a non competitive nature. It appeared that in addition to the inhibition site, the enzyme contains a high affinity binding site for the two cyclic mononucleotides (K (cAMP) = 8.3 x 10-8; K (cGMP) = 2.5 x 10-7). The RNase activity is also strongly inhibited by spermidine. This inhibition appeared to be due to the polyamine binding with the RNA, thus lowering the affinity of the substrate for the active site of the enzyme. This RNase may play a role in vivo in selective degradation of newly synthesized mRNA during sporulation.